by thermal decomposition of M(acac) x (2 mmol) with 1,2-hexadecanediol (10 mmol), oleic acid (6 mmol), and oleylamine (6 mmol) in phenyl ether (10 mL, d = 5.3 nm) or benzyl ether (10 mL, 8.4 nm), where M(acac) x refers to a 1:2 mixture of Co(acac) 2 and Fe(acac) 3 . The mixture was placed in a 100 mL 3-neck round bottom flask with magnetic stirring and degassed under vacuum at 120 o C for 1 h. Under a dinitrogen atmosphere, the mixture was then heated to 200 o C and held for 2 h. Subsequently, the mixture was heated to reflux for 1 h, then cooled back to room temperature. The nanoparticles were precipitated with ethanol and centrifugation, then redispersed in hexane. After another cycle of precipitation with ethanol and centrifugation, the nanoparticles were stored in hexane. 
Synthesis of octahedral 12.9 nm CoFe 2 O 4 nanoparticles
Octahedral CoFe 2 O 4 nanoparticles (d = 12.9 nm) were synthesized by seeding with CoFe 2 O 4 (80 mg, d = 8.4 nm) in hexane (4 mL) added to M(acac) x (2 mmol), 1,2-hexadecanediol (10 mmol), oleic acid (2 mmol), oleylamine (2 mmol), and benzyl ether (10 mL). This reaction mixture was degassed under vacuum at 120 o C, heated to 200 o C for 1 hr under dinitrogen atmosphere, and heated to reflux for 0.5 h, then cooled to room temperature. The nanoparticles were precipitated with ethanol and centrifugation, then redispersed in hexane. After another cycle of precipitation with ethanol and centrifugation, the nanoparticles were stored in hexane.
Synthesis of 12.7 and 20.7 nm CoFe 2 O 4 nanoparticles
CoFe 2 O 4 nanoparticles (d = 12.7, 20.7 nm) were produced according to Yu et al. 3 by thermal decomposition of M(acac) x (2 mmol) in the presence of oleic acid (12.6 mmol) and oleylamine (12.2 mmol) for 12.7 nm nanoparticles, or oleic acid (18.9 mmol) and oleylamine (18.3 mmol) for 20.7 nm nanoparticles, in benzyl ether (20 mL). The reaction mixture was placed in a 100 mL 3-neck round bottom flask with a magnetic stir bar and degassed by vigorously bubbling dinitrogen through a needle whose tip was placed at the bottom of the flask, while heating at 120 o C for 1 h. Following the degassing step, the needle was pulled out so that its tip was above the reaction mixture, and the flow rate of dinitrogen was slowed to a few bubbles per second viewed through an attached oil bubbler. The mixture was heated to 200 o C at 5 o C/min and held for 2 h, then heated to 290 o C at 2 o C/min and held for another 2 h before cooling back to room temperature. The nanoparticles were precipitated with ethanol and centrifugation, then redispersed in hexane. After another cycle of precipitation with ethanol and centrifugation, the nanoparticles were stored in hexane.
Ligand exchange of nanoparticles
The native oleic acid and oleylamine ligands of the nanoparticles were exchanged for the BF 4 − anion according to literature procedure. 2 In a typical procedure, about 2 mL of nanoparticles dispersed in hexane were mixed with about 4 mL of a saturated solution of NOBF 4 in DCM, then shaken until flocculation was observed (typically within a minute). The nanoparticles were then collected with a magnet and the supernatant was discarded. The nanoparticles were redispersed in DMF, then washed by reprecipitating with toluene. After another DMF/toluene washing procedure, the nanoparticles were stored as a DMF suspension.
Preparation of pellets for magnetoelectric characterization
Nanoparticle powders were precipitated from colloidal suspensions in DMF by addition of toluene and collected with a magnet. The powders were then dried in a vacuum oven at 60 o C. The dry powders were pressed in either a 4 mm (~800 MPa) or 5 mm (~1000 MPa) pellet die for several hours. Gold wires were then contacted to the surface of each pellet with silver epoxy in either a two-wire (for high R samples) or four-wire (low R samples) configuration. The epoxy was cured to improve electrical contact (150 o C, 5 min). Finally, the pellets were mounted on printed circuit board sample holders and connected via Duratool 20M4922 solder (60:40 Sn:Pb alloy, rosin activated flux).
Characterization
Transmission electron microscopy (TEM) was performed with an FEI Spirit TEM operating at 120kV, with images collected by a 2k x 2k Gatan CCD camera. Samples were prepared by air-drying a dilute hexane solution of nanoparticles on carbon-coated copper grids. Magnetic and magnetoelectric measurements were performed using a Quantum Design MPMS3 SQUID Magnetometer equipped with an Electrical Transport Option. Powder X-ray diffraction was performed on a Bruker Diffractometer with a Mo Kα radiation source and an Apex II Area Detector. * Estimated from the peak in the zero-field cooled magnetization curve. ** MR is the remanent magnetization (magnetic moment at H = 0 T).
